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∫∑§—¥¬àÕ

°“√§â“¢“¬ —μ«åπÈ”∫π –æ“πª≈“ àßº≈„Àâ‡°‘¥πÈ”‡ ’¬ª√‘¡“≥¡“°„π·μà≈–«—π °“√»÷°…“π’È®÷ß¡’
«—μ∂ÿª√– ß§å‡æ◊ËÕ»÷°…“°“√„™â§≈Õ√’π„π°“√¶à“‡™◊ÈÕ‚√§·≈–«‘‡§√“–Àå§ÿ≥≈—°…≥–¢ÕßπÈ”‡ ’¬®“° –æ“πª≈“
çμ≈“¥ª≈“ À°√≥åª√–¡ß·¡à°≈Õßé ®—ßÀ«—¥ ¡ÿ∑√ ß§√“¡ ‚¥¬‡°Á∫μ—«Õ¬à“ßπÈ”¥â«¬«‘∏’·∫∫®â«ß (grab
sampling) ®“° 2 ·À≈àß „π™à«ß‡¥◊Õπ°—π¬“¬π-μÿ≈“§¡ æ.». 2558 §◊Õ 1) πÈ”„™â®“°∫àÕæ—°πÈ” ·≈– 2) πÈ”‡ ’¬
®“°√“ß√–∫“¬πÈ”∑‘Èß°àÕπ·≈–À≈—ß¶à“‡™◊ÈÕ‚√§¥â«¬§≈Õ√’π„π –æ“πª≈“ º≈°“√»÷°…“æ∫«à“πÈ”∑’Ë„™â¡’§ÿ≥¿“æ
μË”°«à“¡“μ√∞“π§ÿ≥¿“æπÈ”∫√‘‚¿§∑’Ë°”Àπ¥„Àâ„™â„π –æ“πª≈“·≈–æ∫°“√ªπ‡ªóôÕπ Total Coliform ·≈–
Fecal Coliform  ”À√—∫°“√¶à“‡™◊ÈÕ‚√§„π –æ“πª≈“®–„™â “√≈–≈“¬§≈Õ√’πª√–¡“≥ 13 m3/«—π ·≈–¡’
§«“¡‡¢â¡¢âπ§≈Õ√’πÕ‘ √–‡©≈’Ë¬ 4.43 mg/L ÷́ËßμË”°«à“§à“·π–π”¢Õß°√–∑√«ß “∏“√≥ ÿ¢ (100 mg/L)
‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫§ÿ≥≈—°…≥–πÈ”‡ ’¬°àÕπ·≈–À≈—ß¶à“‡™◊ÈÕ‚√§æ∫«à“¡’§ÿ≥¿“æμË”°«à“¡“μ√∞“π§«∫§ÿ¡°“√
√–∫“¬πÈ”∑‘Èß §ÿ≥¿“æπÈ”‡ ’¬°àÕπ·≈–À≈—ß¶à“‡™◊ÈÕ‚√§¥â«¬§≈Õ√’π¡’§à“ pH, EC, salinity, COD, BOD,
TKN ·≈– TDS ·μ°μà“ß°—πÕ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘μ‘ (p < 0.05) ·≈–§à“ BOD ·≈– TKN „ππÈ”‡ ’¬≈¥
≈ßÀ≈—ß®“°¶à“‡™◊ÈÕ‚√§¥â«¬§≈Õ√’π√«¡∑—Èß‰¡àæ∫§≈Õ√’π§ß‡À≈◊ÕÕ¬Ÿà„ππÈ”‡ ’¬
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The Study on Using Chlorine Sanitization and
Wastewater Characteristics of Fish Landing Site:

Maeklong Fishery Cooperative Fish Market
at Samut Songkhram Province
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and Thanit Pattamapitoon

ABSTRACT

Everyday enormous amount of wastewater was discharged from fish landing site.
The aim of this study was to investigate chlorine sanitization and wastewater characteristics at
Maeklong Fishery Cooperative Fish Market at Samut Songkhram province. Samples were
collected by grab sampling from 2 sources during September to October 2015: 1) water samples
from pond and 2) wastewater samples from wastewater collection point of open channel sewer
before and after chlorine sanitization at fish landing site. The results showed that the pond water
quality in the fish landing site was lower than drinking water standard and contaminated with
Total Coliform and Fecal Coliform. Quantity of chlorine solution was about 13 m3/day and
the chlorine concentration for sanitizer was approximately 4.43 mg/L which lower than the
recommendation from Ministry of Public Health (100 mg/L). The wastewater quality before and
after sanitizing were lower than the standards for effluent drainage control. Including, the values
of pH, EC, Salinity, COD, BOD, TKN and TDS of wastewater samples before and after chlorine
sanitization were significantly different (p < 0.05). Moreover, the values of BOD and TKN
decreased after chlorine sanitization and the residual chlorine was not detected in wastewater.
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∫∑π”
 ∂“πª√–°Õ∫°“√ –æ“πª≈“¡’°“√„™âπÈ”„πª√‘¡“≥¡“°„π°“√¢π∂à“¬ —μ«åπÈ” °“√≈â“ß∑”§«“¡

 –Õ“¥ —μ«åπÈ” °“√§—¥·¬° —μ«åπÈ” °“√´◊ÈÕ¢“¬ —μ«åπÈ” ·≈–°“√≈â“ß∑”§«“¡ –Õ“¥ –æ“πª≈“  àßº≈„Àâ‡°‘¥
πÈ”‡ ’¬®”π«π¡“°„π·μà≈–«—π ‡π◊ËÕß®“°¡’™‘Èπ à«π·≈–‡≈◊Õ¥¢Õß —μ«åªπ‡ªóôÕπÕ¬Ÿà„ππÈ”‡ ’¬®”π«π¡“° ∑”„Àâ
¡’ “√Õ‘π∑√’¬åªπ‡ªóôÕπ Ÿß´÷Ëß àßº≈∑”„Àâ§à“ BOD „ππÈ”‡ ’¬ Ÿß [1-3] ®“°°“√»÷°…“¢Õß°√¡§«∫§ÿ¡¡≈æ‘…
æ∫«à“ §ÿ≥¿“æπÈ”‡ ’¬®“° –æ“πª≈“ ·æª≈“ ·≈–∑à“‡∑’¬∫‡√◊Õª√–¡ß ¡’§à“ BOD Õ¬Ÿà„π™à«ß 46-12,780
mg/L §à“ SS Õ¬Ÿà„π™à«ß 60-5,875 mg/L §à“ TKN Õ¬Ÿà„π™à«ß 0-1,059 mg/L πÈ”¡—π·≈–‰¢¡—πÕ¬Ÿà„π™à«ß
3-1,779 mg/L [4] πÕ°®“°π’È –æ“πª≈“‡ªìπ·À≈àß·æ√à°√–®“¬‡™◊ÈÕ‚√§∑’Ë¡“°—∫Õ“À“√·≈–πÈ”∑’Ë ”§—≠ ‡™àπ
Escherichia coli, Vibrio spp. ·≈– Salmonella spp. ‡ªìπμâπ ÷́Ëß‡ªìπ “‡Àμÿ¢Õß°“√‡°‘¥‚√§Õÿ®®“√–√à«ß
‚√§∫‘¥ ·≈–‰¢â‰∑øÕ¬¥å [5-7] ‚¥¬°√¡ª√–¡ß°”Àπ¥„Àâ ∂“πª√–°Õ∫°“√¥—ß°≈à“«¶à“‡™◊ÈÕ‚√§À≈—ß®“°≈â“ß
∑”§«“¡ –Õ“¥∑ÿ°§√—Èß [8] ·≈–°√–∑√«ß “∏“√≥ ÿ¢·π–π”„Àâ„™â§≈Õ√’π∑’Ë§«“¡‡¢â¡¢âπ 100 mg/L [9]
∑—Èßπ’ÈÀ“°‰¡à¡’°“√®—¥°“√∑’Ë¥’®– àßº≈„Àâ‡°‘¥ªí≠À“¡≈æ‘…∑“ßπÈ”∑’Ë àßº≈°√–∑∫μàÕª√–™“™π∑’ËÕ“»—¬Õ¬Ÿà∫√‘‡«≥
„°≈â‡§’¬ß ‚¥¬‡©æ“–Õ¬à“ß¬‘Ëßªí≠À“°≈‘Ëπ‡πà“‡À¡Áπ·≈–ªí≠À“¥â“π ÿ¢¿“æÕπ“¡—¬®“°πÈ”‡ ’¬ [1]

 “√‡§¡’∑’Ëπ”¡“„™â„π°“√¶à“‡™◊ÈÕ‚√§¡’À≈“¬ª√–‡¿∑ ‡™àπ ‚´‡¥’¬¡‰Œ‚ª§≈Õ‰√∑å ·Õ≈°ÕŒÕ≈å
øÕ√å¡—≈¥’‰Œ¥å °≈Ÿμ“√“≈¥’‰Œ¥å §≈Õ√’π·≈– “√ª√–°Õ∫§≈Õ√’π ·μà‚¥¬ à«π„À≠àºŸâª√–°Õ∫°“√®–π‘¬¡„™â§≈Õ√’π
‡π◊ËÕß®“°¡’¢âÕ¥’ §◊Õ √“§“∂Ÿ° „™âß“πßà“¬ ·≈–¡’ª√– ‘∑∏‘¿“æ¥’  “¡“√∂¶à“‡™◊ÈÕ®ÿ≈‘π∑√’¬å‰¥âÀ≈“¬™π‘¥ ‰¥â·°à
·∫§∑’‡√’¬ ¬’ μå √“ ‰«√—   “À√à“¬ ‚ª√‚μ´—« [10] ·μà¬—ß¡’¢âÕ‡ ’¬ §◊Õ °—¥°√àÕπ«— ¥ÿ ‡ªìπÕ—πμ√“¬μàÕ ÿ¢¿“æ
‡™àπ ‡°‘¥°“√√–§“¬‡§◊ÕßμàÕμ“ º‘«Àπ—ß √–∫∫∑“ß‡¥‘πÀ“¬„® ·≈– àßº≈μàÕ√–∫∫ª√– “∑ [11] Õ¬à“ß‰√
°Áμ“¡ §≈Õ√’π‡ªìπ “√ÕÕ°´‘‰¥´å∑’Ë√ÿπ·√ß ·μà°Á “¡“√∂∑”ªØ‘°‘√‘¬“°—∫ “√Õ‘π∑√’¬å„ππÈ”‰¥â  àßº≈„Àâ§à“ BOD
·≈– COD „ππÈ”≈¥≈ß §≈Õ√’π®÷ß∂Ÿ°π”¡“„™â„π°“√ª√—∫ª√ÿß§ÿ≥¿“æπÈ”¥â«¬‡™àπ°—π [12, 13] πÕ°®“°π’È
°“√„™â§≈Õ√’π„π°“√¶à“‡™◊ÈÕ‚√§∑”„Àâ¡’§≈Õ√’π∫“ß à«π‡À≈◊Õμ°§â“ßÕ¬Ÿà„ππÈ”‡ ’¬ §≈Õ√’π∑’Ëμ°§â“ß„ππÈ”‡ ’¬
®–∑”≈“¬‡™◊ÈÕ®ÿ≈‘π∑√’¬å∑’Ë¡’ª√–‚¬™πåμàÕ°“√¬àÕ¬ ≈“¬ “√Õ‘π∑√’¬å [14] ‚¥¬‡©æ“–Õ¬à“ß¬‘Ëß‡™◊ÈÕ·∫§∑’‡√’¬∑’Ë¡’
§«“¡ ”§—≠μàÕ°√–∫«π°“√¬àÕ¬ “√Õ‘π∑√’¬å„π√–∫∫∫”∫—¥πÈ”‡ ’¬ ‡™àπ Acetobater sp, Nitrobacter sp,
Nitrosomonas sp, Flavobacterium sp, Pseudomanas sp ·≈– Aeromanas sp [15] ∑”„Àâ
ª√– ‘∑∏‘¿“æ¢Õß°“√∫”∫—¥πÈ”‡ ’¬≈¥≈ß [16] ®“°°“√»÷°…“¢Õß Chenypanich [17] æ∫«à“ ‡¡◊ËÕπÈ”‡ ’¬∑’Ë
ªπ‡ªóôÕπ “√§≈Õ√’π 20 mg/L §≈Õ√’π¡’º≈Õ¬à“ß¡“°μàÕ°“√∫”∫—¥ TKN ‡¡◊ËÕ∫”∫—¥∑’Ë HRT (Hydraulic
Retention Time) 1 «—π ‚¥¬¡’ª√– ‘∑∏‘¿“æ°“√∫”∫—¥ TKN ¢Õß√–∫∫ SBR (Sequencing Batch
Reactor) μË”∑’Ë ÿ¥ §◊Õ 33.37% ‡π◊ËÕß®“°§≈Õ√’π‰ª∑”≈“¬‡™◊ÈÕ®ÿ≈‘π∑√’¬å∑’Ë “¡“√∂¬àÕ¬ ≈“¬‰π‚μ√‡®π‰¥â
‡™àπ Nitrobacter sp ·≈– Nitrosomonas sp ‚¥¬§≈Õ√’π‡¡◊ËÕ≈–≈“¬πÈ”®–·μ°μ—«„Àâ OCl- ·≈– HOCl
‡√’¬°«à“ Chlorine releasing agent (CRA) ÷́Ëß®–‰ª∑”≈“¬‡¬◊ËÕÀÿâ¡‡´≈≈å¢Õß®ÿ≈‘π∑√’¬å ∑”„Àâ§ÿ≥ ¡∫—μ‘„π
°“√§«∫§ÿ¡ “√‡¢â“ÕÕ°‡ª≈’Ë¬π‰ª [18] √«¡∑—Èß§≈Õ√’π®–‰ª∑”≈“¬‡Õπ‰´¡å ∑”„Àâ‡´≈≈å‰¡à “¡“√∂‡º“º≈“≠
°≈Ÿ‚§ ‰¥â ·≈–®–μ“¬„π∑’Ë ÿ¥ [19-21] Õ’°∑—Èß§≈Õ√’π¬—ß‡ªìπÕ—πμ√“¬μàÕ ‘Ëß¡’™’«‘μÕ◊ËπÊ ∑’ËÕ“»—¬Õ¬Ÿà„ππÈ”¥â«¬
[22, 23]

 –æ“πª≈“ çμ≈“¥ª≈“ À°√≥åª√–¡ß·¡à°≈Õßé ®—ßÀ«—¥ ¡ÿ∑√ ß§√“¡ ª√– ∫ªí≠À“‡√◊ËÕß
πÈ”‡πà“‡ ’¬ ®÷ß‰¥â¢Õ√—∫∫√‘°“√«‘™“°“√®“°‚§√ß°“√»÷°…“«‘®—¬·≈–æ—≤π“ ‘Ëß·«¥≈âÕ¡·À≈¡º—°‡∫’È¬Õ—π‡π◊ËÕß¡“
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®“°æ√–√“™¥”√‘ ‡æ◊ËÕ·°âªí≠À“‡°’Ë¬«°—∫°“√®—¥°“√πÈ”‡ ’¬„π∫√‘‡«≥æ◊Èπ∑’Ë¥—ß°≈à“« ¥—ßπ—Èπ °“√»÷°…“π’È®÷ß¡’
«—μ∂ÿª√– ß§å‡æ◊ËÕ»÷°…“°“√„™â§≈Õ√’π„π°“√¶à“‡™◊ÈÕ‚√§ ·≈–§ÿ≥≈—°…≥–¢ÕßπÈ”‡ ’¬°àÕπ·≈–À≈—ß°“√¶à“‡™◊ÈÕ
‚√§¥â«¬°“√„™â§≈Õ√’π∫π –æ“πª≈“ çμ≈“¥ª≈“ À°√≥åª√–¡ß·¡à°≈Õßé ®—ßÀ«—¥ ¡ÿ∑√ ß§√“¡ „π ¿“«–
°“√∑”ß“π®√‘ß ´÷Ëß®–‡ªìπ·π«∑“ß„π°“√»÷°…“°“√„™â§≈Õ√’π·≈–°“√®—¥°“√πÈ”‡ ’¬®“° –æ“πª≈“∑’Ë‡À¡“– ¡
μàÕ‰ª

Õÿª°√≥å·≈–«‘∏’∑¥≈Õß
æ◊Èπ∑’Ë»÷°…“

 –æ“πª≈“ çμ≈“¥ª≈“ À°√≥åª√–¡ß·¡à°≈Õßé μÌ“∫≈·À≈¡„À≠à ÕÌ“‡¿Õ‡¡◊Õß ®—ßÀ«—¥
 ¡ÿ∑√ ß§√“¡ ¡’¢π“¥æ◊Èπ∑’Ë 10,000 m2

°“√‡°Á∫μ—«Õ¬à“ß·≈–°“√«‘‡§√“–Àåμ—«Õ¬à“ßπÈ”·≈–πÈ”‡ ’¬
‡°Á∫μ—«Õ¬à“ßπÈ” ™à«ß‡¥◊Õπ°—π¬“¬π-μÿ≈“§¡ 2558 ‡°Á∫μ—«Õ¬à“ßπÈ”∑’Ë„™â„πμ≈“¥ª≈“ À°√≥å

ª√–¡ß·¡à°≈Õß∑’Ë∫àÕæ—°πÈ”¥‘∫ (N = 9) ·≈–‡°Á∫μ—«Õ¬à“ßπÈ”‡ ’¬®“° –æ“πª≈“μ√ß√“ß√–∫“¬πÈ”‡ ’¬∑’Ë‡ªìπ
®ÿ¥√«¡πÈ”‡ ’¬ ‡°Á∫μ—«Õ¬à“ßπÈ”‡ ’¬ 2 ™à«ß‡«≈“ §◊Õ °àÕπ°“√≈â“ßæ◊Èπμ≈“¥¥â«¬ “√≈–≈“¬§≈Õ√’π (SW1,
N = 9) ·≈–À≈—ß®“°°“√≈â“ßæ◊Èπμ≈“¥¥â«¬ “√≈–≈“¬§≈Õ√’π (SW2, N = 9) ¥â«¬«‘∏’·∫∫®â«ß (grab
sampling) μ“¡§Ÿà¡◊Õ°“√∫—ß§—∫„™â°ÆÀ¡“¬¢Õß‡®â“æπ—°ß“π§«∫§ÿ¡¡≈æ‘… [24] ‡°Á∫μ—«Õ¬à“ßπÈ”·≈–πÈ”‡ ’¬
„π¢«¥‡°Á∫μ—«Õ¬à“ß ·≈–‡°Á∫√—°…“∑’ËÕÿ≥À¿Ÿ¡‘ 4 Õß»“‡´≈‡ ’́¬  ·≈â«π”‰ª«‘‡§√“–Àå§ÿ≥¿“æ∑“ß°“¬¿“æ
‡§¡’ ·≈–™’«¿“æ μ“¡«‘∏’¡“μ√∞“π ”À√—∫°“√«‘‡§√“–ÀåπÈ”·≈–πÈ”‡ ’¬„π Standard Methods for
Examination of Water and Wastewater ¢Õß APHA AWWA ·≈– WCPF [25] ¥—ß· ¥ß„πμ“√“ß∑’Ë 1

°“√‡°Á∫μ—«Õ¬à“ß “√≈–≈“¬§≈Õ√’π (N = 9) ‡°Á∫À≈—ß®“°∑’Ë “√≈–≈“¬§≈Õ√’π‰À≈ºà“π®“°
ª≈“¬ “¬¬“ß·√ß¥—π Ÿß 3 π“∑’ ·≈â«π”‰ªÀ“ª√‘¡“≥§«“¡‡¢â¡¢âπ¢Õß§≈Õ√’πÕ‘ √–§ß‡À≈◊Õ (free residual
chlorine) §≈Õ√’π√«¡æ√âÕ¡„™â§ß‡À≈◊Õ (combined residual chlorine) §≈Õ√’π√«¡§ß‡À≈◊Õ (Total
residual chlorine) ∑—π∑’ «‘∏’«‘‡§√“–Àå· ¥ß„πμ“√“ß∑’Ë 1
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μ“√“ß∑’Ë 1 ¥—™π’™’È«—¥·≈–«‘∏’°“√«‘‡§√“–ÀåπÈ”·≈–πÈ”‡ ’¬ [25]

¥—™π’™’È«—¥ Àπà«¬ «‘∏’«‘‡§√“–Àå

Chemical oxygen demand (COD) mg/L Closed reflux

Biochemical oxygen demand (BOD) mg/L 5-day BOD test

Temperature °C Thermometer

DO mg/L DO meter

pH pH meter

Electrical conductivity (EC) mS/cm Electrical conductivity meter

Total Kjedahl nitrogen (TKN) mg/L Kjeldahl Method

Salinity g/L Salinity Meter

Oil and grease mg/L Partition-gravimetric method

Suspended solid (SS), Total dissolved solid (TDS), mg/L Dried at 103-105°C

Total suspended solid (TSS)

Turbidity NTU Nephelometric Method

Free residual chlorine, Combined residual chlorine, mg/L N,N Diethyl-p-phenylenediamine (DPD)

Total residual chlorine* ferrous titrimetric method

Total Coliform, Fecal Coliform MPN/100 mL The most probable number method (MPN)

Aerobic bacteria (AB), Anaerobic bacteria (ANB) cfu/mL Dilution Plate Count

*§”π«≥§à“ Total residual chlorine = Free residual chlorine + Combined residual chlorine

°“√«‘‡§√“–Àå∑“ß ∂‘μ‘
„™â‚ª√·°√¡«‘‡§√“–Àå ∂‘μ‘ ”‡√Á®√Ÿª «‘‡§√“–Àå‡ª√’¬∫‡∑’¬∫§«“¡·μ°μà“ß¢Õß¢âÕ¡Ÿ≈ ‚¥¬„™â

Non-Parametric: The Wilcoxon Matched Pairs Signed-Ranks Test ∑’Ë√–¥—∫π—¬ ”§—≠ (p < 0.05)

º≈·≈–«‘®“√≥åº≈°“√∑¥≈Õß
1. §ÿ≥¿“æπÈ”∑’Ë„™â„π –æ“πª≈“

πÈ”∑’Ë„™â„π°‘®°√√¡¢Õß –æ“πª≈“ çμ≈“¥ª≈“ À°√≥åª√–¡ß·¡à°≈Õßé ‚¥¬°“√ Ÿ∫πÈ”®“°
§≈Õß¡Õ∫≈—¥¡“æ—°‰«â„π∫àÕæ—°πÈ” °àÕπ∑’Ë®–π”‰ª„™â„π°“√≈â“ß∑”§«“¡ –Õ“¥ —μ«åπÈ” ≈–≈“¬πÈ”·¢Áß ≈â“ß√∂
∫√√∑ÿ° —μ«å ≈â“ß∑”§«“¡ –Õ“¥¿“™π–·≈–æ◊Èπ –æ“πª≈“ ∑—Èßπ’È°√¡ª√–¡ß‰¥â°”Àπ¥„ÀâπÈ”∑’Ë„™â„π –æ“π
ª≈“μâÕß‡ªìππÈ”∑’Ë –Õ“¥¡’§à“μ“¡¡“μ√∞“π¢Õß§ÿ≥¿“æπÈ”∫√‘‚¿§ [8] º≈°“√«‘‡§√“–ÀåπÈ” æ∫«à“ §à“ TS ‡∑à“°—∫
13,429.46 mg/L ·≈– Total Coliform ‡∑à“°—∫ 4.20 log10MPN/100 mL ÷́Ëß Ÿß‡°‘π°«à“§à“¡“μ√∞“π
§ÿ≥¿“æπÈ”∫√‘‚¿§  à«π§à“ BOD, COD, TDS ·≈– TKN ‡∑à“°—∫ 1.22, 148.84, 13,393.30 ·≈– 2.05
mg/L μ“¡≈”¥—∫ πÕ°®“°π’È æ∫«à“ πÈ”∑’Ë„™â‡ªìππÈ”°√àÕ¬∑’Ë¡’§à“§«“¡‡§Á¡‡©≈’Ë¬ª√–¡“≥ 12.03 g/L ∑”„Àâ¡’§à“
EC ·≈–§à“ TDS  Ÿß √«¡∑—Èß¬—ßæ∫‡™◊ÈÕ Total Coliform ·≈– Fecal Coliform (· ¥ß„πμ“√“ß∑’Ë 2) ∑—Èßπ’È
πÈ”∑’Ë„™â„π –æ“πª≈“‰¡à‰¥âμ“¡§à“¡“μ√∞“π∑’Ë°”Àπ¥ ¥—ßπ—Èπ‡¡◊ËÕ —¡º— °—∫ —μ«åπÈ”®–∑”„Àâ§ÿ≥¿“æ¢Õß —μ«åπÈ”
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≈¥≈ß [4]
°“√æ∫‡™◊ÈÕ Total Coliform ·≈– Fecal Coliform  Õ¥§≈âÕß°—∫°“√»÷°…“¢Õß°π°æ√√≥ [26]

∑’Ëæ∫‡™◊ÈÕ Total Coliform, Fecal Coliform ·≈– E. coli „πμ—«Õ¬à“ßπÈ”„™â∑’Ë –æ“πª≈“°√ÿß‡∑æ·≈–
 –æ“πª≈“ ¡ÿ∑√ª√“°“√ ‡∑à“°—∫ 4.45, 4.13 ·≈– 2.77 log10MPN/100 mL ·≈– 3.84, 3.25 ·≈– 2.09
log10MPN/100 mL μ“¡≈”¥—∫ °“√ªπ‡ªóôÕπ‡™◊ÈÕ‚√§„ππÈ” àßº≈„Àâ¡’°“√·æ√à√–∫“¥¢Õß‚√§μ‘¥μàÕ∑“ß
Õ“À“√·≈–πÈ”‰ª¬—ßºŸâ∫√‘‚¿§ºà“π∑“ß —μ«åπÈ”‰¥â [7] ¥—ßπ—Èπ πÈ”∑’Ë„™â„π –æ“πª≈“μâÕß‰¥â√—∫°“√ª√—∫ª√ÿß
§ÿ≥¿“æμ“¡¡“μ√∞“ππÈ”∫√‘‚¿§°àÕππ”‰ª„™âß“π

μ“√“ß∑’Ë 2 §ÿ≥¿“æπÈ”∑’Ë„™â„π –æ“πª≈“

¥—™π’ §à“¡“μ√∞“π1 §à“‡©≈’Ë¬ ± SD

pH 6.5-8.5 7.49 ± 0.04
Temp (°C) 31.33 ± 0.65
DO (mg/L) 5.16 ± 0.18
EC (mS/cm) 20.08 ± 1.48
Salinity (g/L) 12.03 ± 1.04
COD (mg/L) 148.84 ± 45.69
BOD (mg/L) 1.22 ± 0.40
TDS (mg/L) 13,393.30 ± 1,076.10
SS (mg/L) 36.12 ± 12.36
TS (mg/L) 500 13,429.46 ± 1,080.38
Turbidity (NTU) 2.45 ± 0.24
Oil and grease (mg/L) nd
TKN (mg/L) 2.05 ± 0.74
Total Coliform (log10MPN/100 mL) < 0.34 4.23 ± 0.13
Fecal Coliform (log10MPN/100 mL) 3.54 ± 0.29
Aerobic bacteria (log10cfu/1 mL) 5.84 ± 0.94
Anaerobic bacteria (log10cfu/1 mL) 1.49 ± 0.41

1§à“¡“μ√∞“π§ÿ≥¿“æπÈ”∫√‘‚¿§¢Õß°√–∑√«ß “∏“√≥ ÿ¢ [27]
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2. °“√„™â§≈Õ√’π¶à“‡™◊ÈÕ‚√§„π –æ“πª≈“
À≈—ß®“°ªî¥∑”°“√¢“¬„π·μà≈–«—π ®–¡’‡®â“Àπâ“∑’Ë¢Õß –æ“πª≈“‡ªìπºŸâ≈â“ß∑”§«“¡ –Õ“¥

∑—ÈßÀ¡¥ ‚¥¬®– Ÿ∫πÈ”®“°§≈Õß¡Õ∫≈—¥¡“æ—°‰«â„π∫àÕæ—°πÈ” ·≈â«®–∂Ÿ° Ÿ∫¢÷Èπ‡æ◊ËÕ„™â„π°“√≈â“ß∑”§«“¡
 –Õ“¥ ‚¥¬„™â “¬¬“ßÀ—«©’¥·√ß¥—π Ÿß¢π“¥‡ âπºà“π»Ÿπ¬å°≈“ß 1.5 cm ≈â“ß°√–∫–∑’Ë„ à —μ«åπÈ”·≈–πÈ”·¢Áß
·≈–„™â “¬¬“ßÀ—«©’¥·√ß¥—π Ÿß¢π“¥‡ âπºà“π»Ÿπ¬å°≈“ß 4.5 cm ≈â“ß∑”§«“¡ –Õ“¥æ◊Èπ¢ÕßÕ“§“√ –æ“π
ª≈“¢π“¥ 10,000 m2 „™â‡«≈“≈â“ßª√–¡“≥ 3-4 ™—Ë«‚¡ß ÷́Ëß®–‰¡à¡’°“√„™âºß´—°øÕ°„π°“√≈â“ß∑”§«“¡
 –Õ“¥√à«¡¥â«¬ ®“°π—Èπ®–„™â “√≈–≈“¬§≈Õ√’π ´÷Ëß∂Ÿ°º ¡„π∂—ß¢π“¥ 1,000 L ‚¥¬„™â§≈Õ√’πºß
·§≈‡´’¬¡‰Œ‚ª§≈Õ‰√∑å 65% ª√–¡“≥ 2 kg „ππÈ” 800 L ·≈– “√≈–≈“¬§≈Õ√’π®–∂Ÿ°ª≈àÕ¬ÕÕ°¡“
‡æ◊ËÕº ¡°—∫πÈ”∑’Ë∂Ÿ° Ÿ∫¡“®“°∫àÕæ—°·≈â«π”‰ª„™â„π°“√≈â“ß¶à“‡™◊ÈÕ„π –æ“πª≈“ ‚¥¬„™â “¬¬“ßÀ—«©’¥·√ß
¥—π Ÿß¢π“¥‡ âπºà“π»Ÿπ¬å°≈“ß 4.5 cm ©’¥ “√≈–≈“¬§≈Õ√’π≈ß∫πæ◊Èπº‘«¢Õßμ≈“¥ª√–¡“≥ 30 π“∑’ ®“°π—Èπ
ª≈àÕ¬„Àâ·Àâß‡Õß º≈°“√μ√«®ª√‘¡“≥·≈–§«“¡‡¢â¡¢âπ¢Õß “√≈–≈“¬§≈Õ√’π æ∫«à“ ª√‘¡“≥πÈ”§≈Õ√’π
∑’Ë„™âª√–¡“≥ 13 m3/«—π ·≈–§«“¡‡¢â¡¢âπ¢Õß “√≈–≈“¬§≈Õ√’π∑’Ë„™â„π°“√¶à“‡™◊ÈÕ¡’§«“¡‡¢â¡¢âπ§≈Õ√’πÕ‘ √–∑’Ë
4.43 mg/L (· ¥ß„πμ“√“ß∑’Ë 3) ∑—Èßπ’È§«“¡‡¢â¡¢âπ¢Õß§≈Õ√’π∑’Ë„™â‰¡à‰¥â‡ªìπ‰ªμ“¡§”·π–π”¢Õß°√–∑√«ß
 “∏“√≥ ÿ¢∑’Ë°”Àπ¥„Àâ„™â§≈Õ√’π∑’Ë§«“¡‡¢â¡¢âπ 100 mg/L [9]

μ“√“ß∑’Ë 3 ª√‘¡“≥·≈–§«“¡‡¢â¡¢âπ¢Õß “√≈–≈“¬§≈Õ√’π

¥—™π’ §à“‡©≈’Ë¬ ± SD

ª√‘¡“≥ “√≈–≈“¬§≈Õ√’π (m3/day) 13.00 ± 0.75
Free residual chlorine (mg/L) 4.43 ± 2.73
Combined residual chlorine (mg/L) 0.87 ± 0.60
Total residual chlorine (mg/L) 5.31 ± 3.27

3. §ÿ≥≈—°…≥–¢ÕßπÈ”‡ ’¬
§ÿ≥≈—°…≥–¢ÕßπÈ”‡ ’¬ æ∫«à“ ¡’§à“§«“¡ °ª√°¢ÕßπÈ”‡ ’¬ Ÿß∑—Èß°àÕπ°“√¶à“‡™◊ÈÕ‚√§¥â«¬§≈Õ√’π

(SW1) ·≈–À≈—ß°“√¶à“‡™◊ÈÕ‚√§¥â«¬§≈Õ√’π (SW2) ‚¥¬¡’§à“· ¥ß„πμ“√“ß∑’Ë 4 ∑—Èßπ’È§à“ BOD ·≈– SS  Ÿß
‡°‘π°«à“§à“¡“μ√∞“π§«∫§ÿ¡°“√√–∫“¬πÈ”∑‘Èß®“°∑à“‡∑’¬∫‡√◊Õª√–¡ß  –æ“πª≈“ ·≈–·æª≈“ [4] „π¢≥–∑’Ë
§à“ pH, TKN ·≈– oil and grease ¡’§à“μ“¡¡“μ√∞“πœ ‡™àπ‡¥’¬«°—∫°“√»÷°…“¢Õß Leawtrakul [28] ∑’Ë
»÷°…“§ÿ≥¿“æπÈ”‡ ’¬°àÕπ‡¢â“√–∫∫∫”∫—¥∑à“‡∑’¬∫‡√◊Õª√–¡ß¿Ÿ‡°Áμ æ∫«à“ ¡’§à“ “√Õ‘π∑√’¬å„ππÈ” Ÿß ‚¥¬¡’§à“
BOD ·≈– TKN ‡∑à“°—∫ 912 ·≈– 323 mg/L πÕ°®“°π’È§ÿ≥¿“æ¢ÕßπÈ”‡ ’¬®–·ª√º—π‰ªμ“¡™π‘¥·≈–
ª√‘¡“≥ —μ«åπÈ” [2] ‚¥¬«—π∑’Ë¡’ª√‘¡“≥ —μ«åπÈ”®”π«π¡“°®– àßº≈„ÀâπÈ”‡ ’¬¡’§à“ “√Õ‘π∑√’¬å Ÿß°«à“«—π∑’Ë
ª√‘¡“≥ —μ«åπÈ”πâÕ¬ √«¡∑—Èß ∂“π∑’Ë·≈–‡«≈“‡°Á∫μ—«Õ¬à“ß°Á¡’º≈μàÕ§ÿ≥≈—°…≥–¢ÕßπÈ”‡ ’¬‡™àπ°—π ‚¥¬‡©æ“–
Õ¬à“ß¬‘Ëß„π™à«ß∑’Ë‡ªî¥∑”°“√ (√–À«à“ß°≈“ß§◊π∂÷ß‡™â“) ®–¡’§à“ “√Õ‘π∑√’¬å Ÿß°«à“™à«ßªî¥∑”°“√ [29]
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μ“√“ß∑’Ë 4 §ÿ≥≈—°…≥–¢ÕßπÈ”‡ ’¬®“° –æ“πª≈“ çμ≈“¥ª≈“ À°√≥åª√–¡ß·¡à°≈Õßé °àÕπ·≈–À≈—ß
¶à“‡™◊ÈÕ‚√§¥â«¬§≈Õ√’π

¥—™π’ §à“ SW1 SW2 p-value

¡“μ√∞“π1 §à“‡©≈’Ë¬ ± SD §à“‡©≈’Ë¬ ± SD

pH 5.0-9.0 6.93 ± 0.18 7.13 ± 0.35 0.048*

Temp (°C) 34.27 ± 1.24 34.30 ± 0.31 0.857

EC (mS/cm) 21.43 ± 0.73 20.93 ± 1.04 0.024*

Salinity (g/L) 13.02 ± 0.44 12.68 ± 0.71 0.024*

COD (mg/L) 1,042.90 ± 165.42 1,269.10 ± 250.68 0.021*

BOD (mg/L) 200 534.44 ± 140.17 376.11 ± 151.28 0.008*

TDS (mg/L) 14,372.00 ± 471.65 14,627.00 ± 592.54 0.007*

SS (mg/L) 200 557.75 ± 193.03 563.52 ± 76.63 0.767

Oil and grease (mg/L) 20 0 (0-7.5)** 0 (0-10)** 0.917

TKN (mg/L) 250 116.48 ± 21.14 79.86 ± 19.93 0.028*

Free residual chlorine (mg/L) nd nd

Combined residual chlorine (mg/L) nd nd

Total residual chlorine (mg/L) nd nd

Total Coliform 4.28 ± 0.16 4.35 ± 0.39 0.678

(log10MPN/100 mL)

Fecal Coliform 3.45 ± 0.24 3.29 ± 0.13 0.075

(log10MPN/100 mL)

Aerobic bacteria (log10cfu/1 mL) 5.29 ± 1.10 5.15 ± 0.56 0.906

Anaerobic bacteria (log10cfu/1 mL) 1.07 ± 0.03 1.06 ± 0.04 0.733

1 §à“¡“μ√∞“π§«∫§ÿ¡°“√√–∫“¬πÈ”∑‘Èß®“°∑à“‡∑’¬∫‡√◊Õª√–¡ß  –æ“πª≈“ ·≈–·æª≈“ [4]
* · ¥ß§«“¡·μ°μà“ßÕ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘μ‘∑’Ë√–¥—∫ 0.05

**„™â§à“ §à“¡—∏¬∞“π (™à«ßæ‘ —¬) ·∑π §à“‡©≈’Ë¬ ± SD ‡π◊ËÕß®“° §à“ SD  Ÿß‡°‘π°«à“§à“‡©≈’Ë¬

®“°°“√»÷°…“ æ∫«à“ §à“ pH „ππÈ”‡ ’¬¢Õß SW2 ·μ°μà“ß®“° SW1 Õ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘μ‘
(p < 0.05) ‡π◊ËÕß®“°§≈Õ√’πºßÀ√◊Õ·§≈‡´’¬¡‰Œ‚ª§≈Õ‰√∑å‡¡◊ËÕ≈–≈“¬πÈ”®–∑”„Àâ‡°‘¥ OH-  àßº≈„Àâ§à“ pH
¢ÕßπÈ” Ÿß¢÷Èπ ´÷Ëß·μ°μà“ß®“°°“√„™â§≈Õ√’π™π‘¥Õ◊Ëπ∑’Ë®–∑”„Àâ§à“ pH ¢ÕßπÈ”≈¥≈ß [30]

 ”À√—∫§à“§«“¡‡§Á¡ æ∫«à“ SW1 ·≈– SW2 ¡’§à“§«“¡‡§Á¡ Ÿß∂÷ß 13.02 ·≈– 12.68 mg/L
μ“¡≈”¥—∫ ‡π◊ËÕß®“°πÈ”∑’Ë„™â„π –æ“πª≈“‡ªìππÈ”°√àÕ¬ Õ’°∑—Èß§à“§«“¡‡§Á¡¬—ß “¡“√∂≈¥°“√¬àÕ¬ ≈“¬¢Õß
nitrification ·≈– denitrification ‡æ√“–§«“¡‡§Á¡∑”„Àâ®ÿ≈‘π∑√’¬å‡°‘¥ plasmolysis  àßº≈μàÕ°“√¥”√ß
™’«‘μ¢Õß®ÿ≈‘π∑√’¬å [2] ́ ÷Ëß àßº≈°√–∑∫μàÕª√– ‘∑∏‘¿“æ°“√∫”∫—¥ COD, NH4-N ·≈– PO4P „ππÈ”‡ ’¬ [29,
31] ·μàÀ“°„™â®ÿ≈‘π∑√’¬å∑’Ë∑π‡§Á¡°Á®–‰¡à àßº≈°√–∑∫μàÕª√– ‘∑∏‘¿“æ¢Õß√–∫∫∫”∫—¥πÈ”‡ ’¬∑’Ë¡’§«“¡‡§Á¡ [32]
·≈–‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫§«“¡·μ°μà“ß∑“ß ∂‘μ‘ æ∫«à“ SW1 ·≈– SW 2 ¡’§à“§«“¡‡§Á¡·μ°μà“ß°—πÕ¬à“ß¡’π—¬
 ”§—≠∑“ß ∂‘μ‘ (p < 0.05) ‡π◊ËÕß®“° —μ«åπÈ”∑’Ë®—∫‰¥â®–∂Ÿ°·™à„ππÈ”·¢Áßº ¡πÈ”∑–‡≈‡æ◊ËÕ‡°Á∫√—°…“ —μ«åπÈ”„π
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‡√◊Õª√–¡ß [33] ·≈–‡¡◊ËÕ¡’°“√≈–≈“¬πÈ”·¢Áß·≈–≈â“ß∑”§«“¡ –Õ“¥ —μ«åπÈ”∫π –æ“πª≈“®–∑”„ÀâπÈ”‡ ’¬¡’
§à“§«“¡‡§Á¡ Ÿß ·μà‡¡◊ËÕÀ≈—ß®“°¶à“‡™◊ÈÕ¥â«¬ “√≈–≈“¬§≈Õ√’πæ∫«à“¡’§à“§«“¡‡§Á¡≈¥≈ß ÷́ËßÕ“®‡°‘¥®“°§à“
§«“¡‡§Á¡®–∂Ÿ°‡®◊Õ®“ß¥â«¬ “√≈–≈“¬§≈Õ√’π  Õ¥§≈âÕß°—∫§à“ EC „ππÈ”‡ ’¬¢Õß SW1 ∑’Ë Ÿß°«à“ SW2 ‚¥¬
¡’§«“¡·μ°μà“ßÕ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘μ‘ (p < 0.05) ‡π◊ËÕß®“°§à“§«“¡‡§Á¡„ππÈ”‡ ’¬≈¥≈ß àßº≈„Àâ§à“ EC
≈¥≈ßμ“¡‰ª¥â«¬

§à“ COD ¢Õß SW1 ·μ°μà“ß®“° SW2 Õ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘μ‘ (p < 0.05) ‡π◊ËÕß®“°§≈Õ-
‰√¥å‰ÕÕÕπ (Cl-) ®“°°√–∫«π°“√§≈Õ√‘‡π™—Ëπ®–‰ª√∫°«π°“√μ√«®«‘‡§√“–Àå COD ́ ÷Ëß‡ªìπ “‡Àμÿ„Àâ§à“ COD
 Ÿß¢÷Èπ [34-36] √«¡∑—Èß§≈Õ√’π‡ªìπ “√ÕÕ°´‘‰¥ å∑’Ë “¡“√∂∑”ªØ‘°‘√‘¬“°—∫ “√ª√–°Õ∫Õ‘π∑√’¬å·≈–Õπ‘π∑√’¬å
„ππÈ”‡ ’¬‰¥â “√ disinfection by-products (DBPs) À√◊Õ “√‰μ√Œ“‚≈¡’‡∑π (THMs) ·≈– “√Œ“‚≈Õ–´‘-
μ‘°‡Õ´‘¥ (HAAs) [37-39] ®–∑”„Àâ§à“ COD ∑’Ë≈–≈“¬πÈ”‡æ‘Ë¡¢÷Èπ‡≈Á°πâÕ¬ [14]

§à“ BOD ¢Õß SW1 ·μ°μà“ß®“° SW2 Õ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘μ‘ (p < 0.05) ‡π◊ËÕß®“°
§≈Õ√’π “¡“√∂≈¥§à“ BOD ‚¥¬‡°‘¥ªØ‘°‘√‘¬“ÕÕ° ‘́‡¥™—Ëπ°—∫ “√ª√–°Õ∫Õ‘π∑√’¬å„ππÈ”‡ ’¬ [40] ·≈–Õ“®
‡°‘¥®“°À≈—ß®“°°“√≈â“ß∑”§«“¡ –Õ“¥¥â«¬πÈ” ∑”„Àâæ◊Èπ –æ“πª≈“‰¡à °ª√°  àßº≈„ÀâÀ≈—ß®“°¶à“‡™◊ÈÕ‚√§
¥â«¬ “√≈–≈“¬§≈Õ√’π·≈â«∑”„Àâ§à“ BOD ≈¥≈ß

§à“ TDS ¢Õß SW1 ·μ°μà“ß®“° SW2 Õ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘μ‘ (p ≥ 0.05) ‚¥¬æ∫«à“
À≈—ß®“°¶à“‡™◊ÈÕ‚√§¥â«¬§≈Õ√’π·≈â«§à“ TDS „ππÈ”‡ ’¬®– Ÿß¢÷Èπ ÷́Ëß‡°‘¥®“°ªØ‘°‘√‘¬“ÕÕ°´‘‡¥™—Ëπ¢Õß§≈Õ√’π
μàÕ “√Õπ‘π∑√’¬å·≈– “√Õ‘π∑√’¬å„ππÈ”‡ ’¬ ∑”„Àâ‡°‘¥ “√ª√–°Õ∫‰μ√Œ“‚≈¡’‡∑π·≈– “√Œ“‚≈Õ–´‘μ‘°‡Õ ‘́¥
√«¡∑—Èß‡°‘¥®“° Cl- „π “√≈–≈“¬§≈Õ√’π∑”„ÀâπÈ”‡ ’¬¡’§à“ TDS  Ÿß¢÷Èπ [39] „π¢≥–∑’Ë§à“ SS ¢Õß SW1
·≈– SW2 ‰¡à¡’§«“¡·μ°μà“ßÕ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘μ‘ (p ≥ 0.05)  Õ¥§≈âÕß°—∫°“√»÷°…“¢Õß Pant ·≈–
Mittal ∑’Ëæ∫«à“ §à“ SS ®–‡æ‘Ë¡¢÷Èπ‡≈Á°πâÕ¬À≈—ß®“°‡μ‘¡§≈Õ√’π≈ß‰ª„π√–∫∫∫”∫—¥πÈ”‡ ’¬ [41]

§à“ TKN ¢Õß SW2 πâÕ¬°«à“ SW1 ·≈–¡’§«“¡·μ°μà“ßÕ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘μ‘
(p < 0.05) ·¡â«à“§≈Õ√’π®– “¡“√∂∑”ªØ‘°‘√‘¬“°—∫·Õ¡‚¡‡π’¬„ππÈ”‡ ’¬‰¥â§≈Õ√’π√«¡æ√âÕ¡„™â [42-43]
·μà®“°°“√»÷°…“„π§√—Èßπ’È‰¡àæ∫§≈Õ√’πÕ‘ √–·≈–§≈Õ√’π√«¡æ√âÕ¡„™â§ß‡À≈◊ÕÀ≈—ß®“°∑’Ë¡’°“√„™â§≈Õ√’π„π
°“√¶à“‡™◊ÈÕ∫πæ◊Èπ¢Õß –æ“πª≈“ ‡π◊ËÕß®“° “√≈–≈“¬§≈Õ√’π∑’Ë„™â¡’§«“¡‡¢â¡¢âππâÕ¬ ‚¥¬§≈Õ√’π®–∑”
ªØ‘°‘√‘¬“°—∫ Fe2+, Mn2+, HS- ·≈– “√ª√–°Õ∫Õ‘π∑√’¬åÕ◊ËπÊ „ππÈ”‡ ’¬Õ¬à“ß√«¥‡√Á« [44] ®÷ß‰¡à¡’§≈Õ√’π
§ß‡À≈◊ÕÕ¬Ÿà„ππÈ”‡ ’¬∑”ªØ‘°‘√‘¬“°—∫·Õ¡‚¡‡π’¬„ππÈ”‡ ’¬ ´÷Ëß “‡ÀμÿÀ≈—°¢Õß°“√≈¥≈ß¢Õß§à“ TKN ‡ªìπ
‡æ√“– “√·Õ¡‚¡‡π’¬‰π‚μ√‡®π„ππÈ”‡ ’¬∂Ÿ°‡®◊Õ®“ß≈ßÀ≈—ß®“°∑’Ë¡’°“√¶à“‡™◊ÈÕ∫πæ◊Èπ –æ“πª≈“

§à“ BOD ·≈– TKN „ππÈ”‡ ’¬À≈—ß®“°¶à“‡™◊ÈÕ‚√§¥â«¬§≈Õ√’π¡’·π«‚πâ¡≈¥≈ß´÷Ëß®–‡ªìπº≈¥’
„π¢≥–∑’Ë§à“ COD ·≈– TDS „ππÈ”‡ ’¬ Ÿß¢÷Èπ ´÷Ëß‡ªìπ·π«‚πâ¡∑’Ë‰¡à¥’ ¥—ßπ—Èπ®÷ß§«√¡’°“√»÷°…“°“√„™â§≈Õ√’π
∑—Èß§«“¡‡¢â¡¢âπ·≈–ª√‘¡“≥¢Õß “√≈–≈“¬§≈Õ√’π∑’Ë‡À¡“– ¡„π°“√¶à“‡™◊ÈÕ‚√§„π –æ“πª≈“μàÕ‰ª ‡æ◊ËÕ„Àâ
¡’ª√– ‘∑∏‘¿“æ Ÿß ÿ¥„π°“√¶à“‡™◊ÈÕ‚√§ ‚¥¬‰¡à àßº≈°√–∑∫μàÕª√– ‘∑∏‘¿“æ¢Õß√–∫∫∫”∫—¥πÈ”‡ ’¬

§ÿ≥¿“æπÈ”∑“ß¥â“π™’«¿“æ æ∫«à“ ª√‘¡“≥‡™◊ÈÕ Total Coliform, Fecal Coliform, Aerobic
bacteria ·≈– Anaerobic bacteria ∑—Èß°àÕπ·≈–À≈—ß¶à“‡™◊ÈÕ¥â«¬§≈Õ√’π∫πæ◊Èπ –æ“πª≈“‰¡à¡’§«“¡·μ°μà“ß
Õ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘μ‘ (p ≥ 0.05) ‡æ√“–πÈ”¡’§«“¡ °ª√° Ÿß∑”„Àâ§≈Õ√’π‰ª∑”ªØ‘°‘√‘¬“°—∫ “√Õ‘π∑√’¬å∑’Ë
Õ¬Ÿà„ππÈ”®π‰¡à¡’§≈Õ√’πÕ‘ √–·≈–§≈Õ√’π√«¡æ√âÕ¡„™â§ß‡À≈◊Õ∑’Ë®–‰ª∑”≈“¬‡™◊ÈÕ®ÿ≈‘π∑√’¬åÕ¬Ÿà„ππÈ”‡ ’¬



SWU Sci. J. Vol. 33 No. 1 (2017)68

 Õ¥§≈âÕß°—∫º≈°“√»÷°…“¢Õß Sangsuriya [45] ∑’Ë∑”°“√»÷°…“ª√‘¡“≥§≈Õ√’π∑’Ë‡À¡“– ¡„π°“√¶à“‡™◊ÈÕ
‚√§„ππÈ”∑‘Èß®“°‚√ß∫”∫—¥πÈ”‡ ’¬‚√ßæ¬“∫“≈∑√«ßÕ° æ∫«à“ „π∑ÿ°√–¥—∫§«“¡‡¢â¡¢âπ¢Õß‡™◊ÈÕ Total Coliform
·≈– Fecal Coliform ∑’Ë¡’ª√‘¡“≥§«“¡‡¢â¡¢âπ§≈Õ√’πμ—ÈßμâπμË” ®–‰¡à¡’ª√‘¡“≥§≈Õ√’πÕ‘ √–§ß‡À≈◊ÕÕ¬Ÿà‡≈¬
‡π◊ËÕß®“°™à«ß·√°μâÕß„™â§≈Õ√’π„π°“√ÕÕ°´‘‰¥´å “√Õ‘π∑√’¬å∑’ËÕ¬Ÿà„ππÈ”®πÀ¡¥ ¥—ßπ—Èπ®÷ß‰¡àæ∫ª√‘¡“≥
§≈Õ√’πÕ‘ √–§ß‡À≈◊Õ ·≈–æ∫«à“¡’ª√– ‘∑∏‘¿“æ°“√∑”≈“¬‡™◊ÈÕ Total Coliform ·≈– Fecal Coliform
‡∑à“°—∫ 0 ∑—Èßπ’È°“√∑’Ë¡’‡™◊ÈÕ®ÿ≈‘π∑√’¬åÕ¬Ÿà„ππÈ”‡ ’¬®–‡ªìπº≈¥’μàÕ°“√¬àÕ¬ ≈“¬ “√Õ‘π∑√’¬å„ππÈ”‡ ’¬‡¡◊ËÕπ”πÈ”
‰ª∫”∫—¥μàÕ

 √ÿª
§ÿ≥¿“æπÈ”∑’Ë„™â„π –æ“πª≈“¡’§à“μË”°«à“§à“¡“μ√∞“π§ÿ≥¿“æπÈ”∫√‘‚¿§∑’Ë°”Àπ¥„Àâ„™â„π –æ“πª≈“

®÷ß§«√¡’°“√ª√—∫ª√ÿß§ÿ≥¿“æπÈ”„Àâ‰¥âμ“¡¡“μ√∞“π°àÕππ”‰ª„™â  ”À√—∫°“√¶à“‡™◊ÈÕ‚√§„π –æ“πª≈“ ¡’°“√
„™â “√≈–≈“¬§≈Õ√’πª√–¡“≥ 13 m3/«—π ·≈–¡’§«“¡‡¢â¡¢âπ§≈Õ√’πÕ‘ √–ª√–¡“≥ 4.43 mg/L ´÷ËßμË”°«à“
§«“¡‡¢â¡¢âπ§≈Õ√’π∑’Ë°√–∑√«ß “∏“√≥ ÿ¢·π–π”„Àâ„™â∑’Ë 100 mg/L ¥—ßπ—Èπ Àπà«¬ß“π∑’Ë‡°’Ë¬«¢âÕßμâÕß¡’°“√
Õ∫√¡„Àâ§«“¡√Ÿâ„π°“√„™â§≈Õ√’π¶à“‡™◊ÈÕ∑’Ë‡À¡“– ¡∑—Èß°“√‡μ√’¬¡ “√§≈Õ√’π ª√‘¡“≥ “√≈–≈“¬§≈Õ√’π «‘∏’
°“√¶à“‡™◊ÈÕ ·≈–°“√ªÑÕß°—πÕ—πμ√“¬®“°°“√„™â§≈Õ√’π„Àâ°—∫§πß“π„π –æ“πª≈“  ”À√—∫§ÿ≥≈—°…≥–¢Õß
πÈ”‡ ’¬®“° –æ“πª≈“∑—Èß°àÕπ·≈–À≈—ß¶à“‡™◊ÈÕ‚√§¥â«¬§≈Õ√’π¡’§ÿ≥¿“æμË”°«à“¡“μ√∞“π§«∫§ÿ¡°“√√–∫“¬
πÈ”∑‘Èß®“°∑à“‡∑’¬∫‡√◊Õª√–¡ß  –æ“πª≈“ ·≈–·æª≈“ ®÷ß§«√¡’°“√∫”∫—¥πÈ”‡ ’¬°àÕπ®–ª≈àÕ¬≈ß Ÿà·À≈àßπÈ”
∏√√¡™“μ‘ ®“°°“√»÷°…“ æ∫«à“ °àÕπ·≈–À≈—ß¶à“‡™◊ÈÕ‚√§¥â«¬§≈Õ√’π„π –æ“π¡’§à“ pH EC salinity COD
BOD TKN ·≈– TDS ·μ°μà“ß°—πÕ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘μ‘ (p < 0.05) πÕ°®“°π’È¬—ßæ∫«à“§à“ BOD ·≈–
TKN „ππÈ”‡ ’¬≈¥≈ßÀ≈—ß®“°¶à“‡™◊ÈÕ‚√§¥â«¬§≈Õ√’π √«¡∑—Èß¬—ßμ√«®‰¡àæ∫§≈Õ√’π§ß‡À≈◊ÕÕ¬Ÿà„ππÈ”‡ ’¬À≈—ß
®“°¶à“‡™◊ÈÕ‚√§„π –æ“πª≈“ ‡π◊ËÕß®“°§≈Õ√’π∑’Ë„™â¡’§«“¡‡¢â¡¢âπμË”·≈–¬—ß‰ª∑”ªØ‘°‘√‘¬“°—∫ “√ª√–°Õ∫
Õ‘π∑√’¬åÕ◊ËπÊ „ππÈ”‡ ’¬Õ¬à“ß√«¥‡√Á« ∑”„Àâ‰¡à¡’§≈Õ√’π§ß‡À≈◊Õ∑’Ë®–‰ª¶à“®ÿ≈‘π∑√’¬å∑’ËÕ¬Ÿà„ππÈ”‡ ’¬‰¥â ´÷Ëß®–‡ªìπ
º≈¥’¢Õß°“√π”πÈ”‰ª∫”∫—¥μàÕ‰ª

Õ¬à“ß‰√°Áμ“¡ ®“°º≈°“√»÷°…“¬—ß‰¡à “¡“√∂√–∫ÿ∂÷ßº≈°√–∑∫¢Õß°“√„™â§≈Õ√’π„π°“√¶à“‡™◊ÈÕ
‚√§μàÕ§ÿ≥≈—°…≥–¢ÕßπÈ”‡ ’¬‰¥âÕ¬à“ß™—¥‡®π ‡π◊ËÕß®“°‰¡à¡’°“√§«∫§ÿ¡§«“¡‡¢â¡¢âπ¢Õß “√≈–≈“¬§≈Õ√’π
„Àâ‰¥âμ“¡¡“μ√∞“π∑’Ë°”Àπ¥ ¥—ßπ—Èπ ®÷ß§«√¡’°“√»÷°…“°“√„™â§≈Õ√’π ∑—Èß§«“¡‡¢â¡¢âπ·≈–ª√‘¡“≥¢Õß
 “√≈–≈“¬§≈Õ√’π∑’Ë‡À¡“– ¡„π°“√¶à“‡™◊ÈÕ‚√§„π –æ“πª≈“μàÕ‰ª ‡æ◊ËÕ„Àâ¡’ª√– ‘∑∏‘¿“æ Ÿß ÿ¥„π°“√¶à“‡™◊ÈÕ‚√§
‚¥¬‰¡à àßº≈°√–∑∫μàÕª√– ‘∑∏‘¿“æ¢Õß√–∫∫∫”∫—¥πÈ”‡ ’¬ ·≈–∑”°“√»÷°…“º≈°√–∑∫¢Õß§≈Õ√’π°“√¶à“
‡™◊ÈÕ‚√§„π –æ“πμàÕ§ÿ≥¿“æ¢ÕßπÈ”‡ ’¬ ‚¥¬„™â§à“§«“¡‡¢â¡¢âπ§≈Õ√’πμ“¡¡“μ√∞“π∑’Ë°”Àπ¥‰«â„π°“√¶à“
‡™◊ÈÕ‚√§∫πæ◊Èπº‘« √«¡∑—Èß§«√‡æ‘Ë¡®”π«πμ—«Õ¬à“ßπÈ”‡ ’¬„Àâ‡æ’¬ßæÕ·≈–‡À¡“– ¡μàÕ°“√»÷°…“«‘®—¬„π§√—Èß
μàÕ‰ª¥â«¬
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°‘μμ‘°√√¡ª√–°“»
°“√»÷°…“§√—Èßπ’È‰¥â√—∫∑ÿπ π—∫ πÿπß“π«‘®—¬®“°‚§√ß°“√«‘®—¬·≈–æ—≤π“ ‘Ëß·«¥≈âÕ¡·À≈¡º—°‡∫’È¬

Õ—π‡π◊ËÕß¡“®“°æ√–√“™¥”√‘ ®—ßÀ«—¥‡æ™√∫ÿ√’ ·≈–§≥–ºŸâ«‘®—¬¢Õ¢Õ∫§ÿ≥‡®â“Àπâ“∑’Ë¢Õß –æ“πª≈“ çμ≈“¥
ª≈“ À°√≥åª√–¡ß·¡à°≈Õßé ®—ßÀ«—¥ ¡ÿ∑√ ß§√“¡
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